The joints become stiffer and less flexible as we tend to age. Hamstring muscle is one of the common muscles found to be tight in an individual and is the potential cause for low back issues altering the lumbopelvic rhythm in them. Various studies have compared numerous techniques to see which technique is best for increasing joint range of motion. However, there is dearth of literature on use of foam roller and M 2 T blade on hamstring tightness in elderly. In this study, we have compared the effect of static stretching, foam roller, and M 2 T blade on hamstring tightness in elderly subjects. This is a randomized control trial included 45 subjects with hamstring flexibility with age of 65-75 years both males and females. The participants were randomly allocated into three groups. Group A received static stretching, Group B received foam roller, and Group C received M 2 T blade for 4 weeks three times a week. Pre-and post-intervention values of passive knee extension (PKE) and sit and reach test (SRT) were observed. The results showed within-group improvements in static stretching, foam roller, and M 2 T blade which was statistically significant (P < 0.001). However, between-group comparison showed significant difference between foam roller and M 2 T blade, with P = 0.000 and 0.044 for PKE and P = 0.000 and 0.004, respectively, for SRT. Comparison between groups revealed M 2 T group to be more effective than foam roller.
Introduction
A ging accompanies a considerable measure of illness and diseases. According to census 2011 reports, 103.54 million (50.91 million males and 52.62 million females) of Indian population is matured 60 years or above. [1] Muscle tightness might be a typical effect of aging caused because of cross-linkage of fibers. The joints and muscles end up stiffer and less adaptable as we tend to age. [2, 3] The ligament could start to degenerate cause friction and wear away with time. Loss of flexibility of connective tissue can cause pain, muscle weakness, impairment in gait, and loss of coordination and balance. [3] F a s c i a i s a n i m p o r t a n t p a r t a s i t encompasses a large portion of the structure and organs of the body. Due to irritation of fibrous tissue, they form an adhesion, which decreases compliance of the fascia, hampering the local blood circulation through the underlying tissue, and hinder function due to ischemia. [4] The main cause of fascial tightness in aging individuals is also due to dehydration in inactive or strained body regions, thus adding onto collagen production leading to decrease in elasticity. [5] Studies have reported that hamstring tightness increases with age when compared to the younger population and is the most frequent muscle to undergo tightness. [6, 7] Hamstring tightness increases the risk of a muscle strain during any physical activity. In addition, shortening of the hamstring muscles increases the pelvis posterior tilt, reduces the lumbar lordosis to create a flat back, and may cause back pain in the future. [8] A therapist uses various combination techniques to stretch the tight muscle or connective tissue such as static stretching, dynamic stretching, proprioceptive neuromuscular facilitator technique, and myofascial release technique for the same. [7, 9, 10] Soft tissue mobilization is one of the treatment methods to restore flexibility by reducing muscle tension and increasing joint motion range. However, confusion persists while creating the proper selection of exercise to extend flexibility and most of the studies are targeted at the young or middle age population. Myofascial release involves release of pressure from the tight fascia by broadening and loosening the fascia and helps to inhibit sympathetic nervous action by habituated stress in the tissue. [10] The use of self-myofascial release (SMR) via a foam roller or roller massager is becoming increasingly popular to both aid recovery from exercise and prevent injury. [11] Traditional method of stretching muscles involves static stretching technique, which is a well-established method for increasing flexibility of muscles. A study was done to compare foam roller and static stretching on hamstring tightness in young population and concluded that both interventions were equally effective in increasing the flexibility. [12] In recent years, importance is given to instrument-assisted soft tissue mobilization (IASTM). [13] These handheld instruments enable clinicians to assess, detect, and treat individuals diagnosed with scar tissue, adhesions, and soft tissue dysfunction. [14] IASTM is a procedure that is swiftly on the rise in popularity due to its effectiveness and competence while remaining noninvasive.
Various literatures have compared the effect of foam roller and static stretching for various purpose but lack literature in use of foam roller in elderly. Similarly, IASTM has been beneficial for younger population, but there is a paucity of literature in geriatric population. It is important to study the effect of M 2 T blade on hamstring muscle in elderly due to vast physiological changes associated with aging. Hence, the present study aims at studying and comparing the effects of foam roller and M 2 T blade on elderly subjects with hamstring tightness.
Materials and Methods
This was a randomized controlled trial with two experimental groups and one control group. Forty-five males and females aged between 65 and 75 years were included in the study. The study was conducted in old age home Belagavi, India. Participants with hamstring tightness were screened for eligibility criteria by the therapist as per the inclusion and exclusion criteria and were requested to participate in the study. Those willing to participate were briefed about the nature of the study and the intervention, and written consent was obtained from the participants. Demographic data were collected before the assessment. A total of 45 participants were randomly allocated into three groups of 15 each using a chit method. The three groups were static stretching (Group A), foam roller (Group B), and M 2 T blade (Group C). There were three dropouts from foam roller group as two complained shoulder pain and one discontinued treatment.
Static stretching
Passive stretching was given to hamstring muscle. The participant was in supine lying; therapist passively positioned the subject into hip flexion, knee in extension, and ankle in neutral without pain or discomfort until the point where resistance to movement was first noted.
This position was then maintained for 60 s and repeated thrice with 10-s interval [ Figure 1 ].
Foam roller
Foam roller includes SMR technique that was performed with the help of high-density foam roller by exerting self-body weight to squeeze the muscle and in turn elongate the local muscle fibers. The foam roller was rolled to and fro right from the pelvis to popliteal area and if encountered with any trigger points that position was held for 10-15 s and once released again started rolling over the muscle for 5 min. This was done with breaks in between as required by the subjects and repeated 2-3 times. Treatment was repeated thrice a week for 4 weeks [ Figure 2 ].
M 2 T blade
Participants were assessed for joint range of motion (ROM), once the assessment was taken and the patient was evaluated. M 2 T blade was used to find specific areas of restriction on the hamstring muscle. Treatment plane 1 and 2 were used superficially and treatment plane 3 or 8 was used for deeper tissue. Vaseline was applied on the skin of the patient to avoid friction. The area was assessed, once the areas of interest were identified. M 2 T blade was used in any one direction (push/pull) holding it at 45° angle until adhesions disappeared. Moderate pressure was applied over the tissue once redness occurred treatment area was changed. This was done for 30-40 s repeated three times a week for 4 weeks [ Figure 3 ].
All the three groups received intervention three times a week for 4 weeks. Hamstring muscle length was 
Pairwise (between) group comparison was done using
Tukey's multiple post hoc procedures which showed that the mean difference is significant in case of posttest values between Group A and Group B (P = 0.000) and also significant between Group A and Group C (P = 0.000). A significant difference was seen between Group B and Group C (P = 0.044)
The 
Discussion
The present study aimed to compare the effects of three different interventions, i.e., static stretching, foam roller, and M 2 T blade on hamstring tightness in elderly subjects between 65 and 75 years of age. Results of this study confirmed that all three interventions given in this study was effective in increasing hamstring flexibility when compared within the group and M 2 T was more effective when compared to other two groups.
The results from the statistical analysis of the present study depicted significant difference between static stretching, foam roller, and M 2 T blade in increasing PKE angle and decreasing SRT in elderly subjects. Numerous studies have proved static stretching to be the most effective treatment for increasing muscle flexibility. However, pairwise comparison was done between Group A (static stretching) and B (foam roller). Foam roller was found to be more effective in increasing the PKE and SRT in subjects with hamstring tightness. High-density foam roller was used in this study where subjects were asked to apply body weight by sitting on it and rolling the foam to and fro which is a standardized protocol for hamstring SMR. [15] There is enough literature demonstrating effect of foam roller on flexibility, performance, and strength gain done on young population [14, 16] as compared to see the effect on elderly. To our best knowledge, this is the first evidence to study the effect of foam roller on hamstring muscle on elderly. [17] Our results are differing from a study done by which compared static stretching and foam roller to improve hamstring flexibility and found no difference between the groups postintervention and both were equally effective. [14] This could be due to varying dosage given as in this study the duration of both stretching and foam rolling was less as compared to duration in our study.
This study was a 4-week intervention control trial, given thrice a week alternately. This was to see the chronic effect of foam roller on hamstring muscle as literature already exists on acute effects of SMR on hamstring muscle. As the investigation included elderly subject and tightness in them, is the consequence of age-related changes and is due to chronic effect of faulty posture and activities. We likewise accept to have a factual difference in pre-post values long-term effect was required. M 2 T blade is a novice instrument, which is similar to IASTM and works on the same principle as others. A pilot study was conducted to investigate the immediate effect of M 2 T blade on hamstring tightness in elderly subjects and was found to be beneficial to increase ROM using PKE and SLR and suggested to investigate the long-term effect of M 2 T blade on elderly. In our opinion, this is the first study to investigate and compare the effect of 4-week M 2 T blade on hamstring tightness and was effective in improving the range. [7] It works by effectively breaking down the fascia and scar tissue. The ergonomic design of these instruments provides the clinician with the ability to locate restrictions and allows the clinician to treat the affected area with the appropriate amount of pressure. Once the treatment is given post, treatment microtrauma is induced. [18, 19] This causes stimulation of local inflammatory response by reabsorption of inappropriate fibrosis or excessive scar tissue and facilitates a flow of healing activities resulting in remodeling of affected tissue structures.
The third objective of our study was to compare the effect of M 2 T blade and foam roller on hamstring tightness in elderly. Both groups were equally effective within the group. On comparison, M 2 T group was effective in terms of both the outcome measure, whereas foam roller showed significant difference in PKE but not statistically significant difference was seen in SRT values on comparison. In our study, foam roller group had three dropouts this could have resulted the change in the value as compared to the M2T blade group. An experimental study was done to examine the effect of roller massager on the hamstring muscle to increases sit and reach ROM within 5-10 s without performance impairments. Prevalent finding of the study was that the roller-massager increased the sit and reach test for lower back and hamstrings' flexibility. [20] The greater increase in ROM in this foam roller study compared to our study might be related to either greater rolling force (average body weight was 86.3 kg) or different muscles used (quadriceps vs. hamstrings). Clinically in this study, subjects in the foam roller group found it difficult to apply appropriate pressure and equal weight distribution due to fatigue of upper limb muscles. This technique is also tricky for overweight subjects or for frail individuals with some upper limb issues. In contrast, it helped individuals who were able to perform this exercise without any discomfort and gained desired benefit from the intervention in terms of increased hamstring flexibility.
Hence, with regard to the present study, static stretching, foam roller, and M 2 T blade all were effective in decreasing the hamstring tightness in terms of PKE and SRT. In pairwise comparison, both foam roller and M 2 T blade were effective as compared to static stretching but when compared to each other M 2 T blade was more effective in both the outcome measure for improving hamstring muscle flexibility.
Limitations
Homogeneity in gender was not considered. There was a lack of follow-up every week as this could provide information on maintenance of range and duration of effectiveness of treatment. In Foam roller group arm strength was not considered, which could be the possible cause of dropouts, and as compared to other method of intervention, fascial release with foam roller was tiring for the patient.
Conclusion
The present randomized control trial demonstrated that all the three techniques (static stretching, foam roller, and M 2 T blade) showed improvement in increasing hamstring flexibility in terms of PKE and SRT. M 2 T proved to be the most effective intervention when compared to other two interventions to improve hamstring flexibility in terms of PKE and SRT.
Future scope of the study
As only healthy individuals were included in our study, future research should include testing subjects with specific condition and should be done on different muscle group to investigate similar effect. Different parameters such as strength and performance should be investigated using the same intervention on various populations.
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